Abstract
INTRODUCTION

THE MCMASTER MODEL
A great body of studies and reviews in the developmental psychology literature (Gorman-Smith, Tolan & Henry, 2000; Gutman, Sameroff & Eccles, 2002; Igra & Irwin, 1996) provide consistent evidence for the protective role positive family functioning plays when negative outcomes of adolescent development, such as engaging in risk behaviors for physical and mental health, delinquency or school failure, are of interest for research. Family functioning is defined as well-being and performance of family members in such domains as communication, cohesion, expressing affection, conflict resolution, problem solving, family task sharing, compliance with family rules or leadership (Beavers & Hampson, 2003; Epstein et al., 2003) . Several multidimensional models aimed at explaining the dynamics of family processes are found in the literature. They are complemented by standard clinical tools for assessing the level of family functioning. These models include the Beavers Systems Model (Beavers & Hampson, 2003) , Circumplex Model (Olson & Gorall, 2003) , Darlington Model (Wilkinson, 2000) , and the McMaster Model (Epstein et al., 2003; Miller et al., 2000) .
The McMaster systemic model provides clinicians a conceptual framework for assessing family functioning and treating families. This model is based on several structural, organizational and transactional dimensions thought to explain the differences between healthy and unhealthy families (Epstein et al., 2003) . The McMaster Model identifies six key dimensions of family life, which have been found relevant in dealing with families asking for therapeutic help, i.e., problem solving, communication, roles, affective involvement, affective responsiveness, and behavioral control. A family can be assessed with respect to each dimension, in order to determine the effectiveness of its functioning. Problem Solving (PS) refers to the ability of the family to solve affective and instrumental issues and overcome difficulties. Communication (CM) is a dimension that includes verbal expression of clear and direct messages related to various instrumental or affective issues. Roles (RL) assesses the recurrent patterns of behaviors by which members fulfill family functions and needs. Affective Involvement (AI) is defined as the extent to which the family as a whole shows interest in and values the activities and interests of each member. Affective Responsiveness (AR) refers to the family members' ability to respond with appropriate emotions to a range of situational contexts which can occur in family life. Behavioral Control (BC) is conceived through expected standards and rules of conduct in physically dangerous situations as well as in situations which involve meeting psycho-biological needs or situations involving interpersonal behaviors. In addition to all these dimensions of family functioning, the McMaster Model emphasizes the importance of dysfunctional transactional patterns (Epstein et al., 2003; Miller et al., 2000) . Authors of the McMaster Model provide three empirically derived tools which were designed to capture the familyrelated constructs, i.e. the Family Assessment Device (FAD), McMaster Clinical Rating Scale (MCRS), and McMaster Structured Interview of Family Functioning (McSIFF). These tools are complementary and offer a comprehensive assessment of family functioning (Miller et al., 2000) .
BRIEF DESCRIPTION OF THE FAMILY ASSESSMENT DEVICE
The FAD (Epstein, Baldwin & Bishop, 1983 ) is one of the most widely used self-report measure of perceived family functioning. It was designed to be completed by all members of a family. In its original version, the FAD comprises 41 items assessing the six dimensions of the McMaster Model. In addition, the FAD includes a 12-item General Functioning (GF) scale which allows researchers and clinicians to capture the overall level of family functioning. For the revised version, seven items tapping three dimensions (i.e., problem solving, communication, and roles) have been added. Family members are provided with a four-point Likert-type scale (ranging from 1 -strongly agree to 4 -strongly disagree) to rate items. All negatively worded items must be reverse scored. For each scale, the total score is computed by averaging items, with a range from 1 (healthy functioning) to 4 (unhealthy functioning).
Extensive research supports the psychometric properties of the FAD or its General Functioning scale as measures of family functioning for use with nonclinical, psychiatric, and medical samples of adolescents, youths, and adults (Boterhoven de Haan et al., 2015; Juliusdottir & Olafssdottir, 2015; Kabacoff et al., 1990; Keitner et al., 1991; Miller et al., 2000; Morris, 1990; Roncone et al., 1998; Sawyer et al., 1988; Staccini et al., 2015; Walrath et al., 2004) . Since their inception in the USA, both versions of the FAD have been translated into several languages and tested with various ethnic groups, with quite strong empirical evidence of their utility in different cultures and segments of the population (Juliusdottir & Olafssdottir, 2015; Kazarian, 2010; Keitner et al., 1991; Morris, 1990; Roncone et al., 1998; Shek, 2002; Walrath et al., 2004; Wenninger, Hageman & Arrindell, 1993) .
THE CURRENT STUDY
The aim of this study was to examine the psychometric properties (i.e., factor structure, construct validity, and reliability) of a shortened version of the original FAD. Community population-based studies are challenged with capturing data on a wide range of domains within the constraints of standardized and time saving surveys. Especially when long, the multidimensional instruments used in the context of investigations pursuing several issues may generate fatigue among respondents and counterproductive attitudes (Herzog & Bachman, 1981; Sharp & Frankel, 1983) . For example, respondents may get bored, this factor contributing to an increased risk of substantial variations in focusing on the filling out task and random responses. When used with adolescents as informants, the FAD should allow researchers to obtain, in a short time, reliable information about family functioning. Family environment and functioning are recognized as key protective factors for a wide range of negative developmental outcomes. Thus, the purpose of shortening this self-report measure has a practical utility.
METHOD
PARTICIPANTS
Confirmatory factor analyses were conducted on a total sample of 647 Romanian adolescents. Most of them were living in an well-known urban area located in north-eastern Romania. There were 412 girls and 235 boys. The sample was composed by aggregating participants in three trials, as follows: a) subsample 1 -242 adolescents (154 girls and 88 boys) aged 15 to 19 years (M = 16.64, SD = 1.19); this subsample was used in a pilot study aimed to validate the first long version of FAD in the Romanian cultural context; b) subsample 2 -149 adolescents (81 girls and 68 boys) with age ranging from 15 to 18 years (M = 16.38, SD = 0.91); this subsample of adolescents have twice completed the FAD and Multidimensional Scale of Perceived Social Support (MSPSS; Zimet et al., 1988) to assess test-retest reliability of the two measures; retest was conducted four weeks after the first administration; c) subsample 3 -256 adolescents (177 girls and 79 boys) aged 15 to 19 years (M = 16.67, SD = 1.03); this subsample is used in a study still in progress which aims to assess the impact of parental chronic disease on adolescents' psychosocial adjustment.
ADITIONAL MEASURES
Multidimensional Scale of Perceived Social Support. Subsample 2 consisted of adolescents drawn from a public top high school. Adolescents completed twice the 53-item version of FAD and MSPSS, in order to assess testretest reliabilities. MSPSS has been designed to capture perceived social support from three sources: family (4 items), friends (4 items), and significant other (4 items). Participants responded to each item on a seven-point Likert-type scale ranging from 1 -strongly disagree to 7 -strongly agree, with a neutral midpoint. All items are positively worded. For each item, the score can range from 1 to 7, depending on the answer chosen by a participant. For each source of support, the score is obtained by averaging all four items (possible range: 1-7). A total MSPSS score can be obtained as an indicator of the availability and adequacy of social support from all sources. High MSPSS subscale scores are indicative of high levels of perceived social support. In this paper only score on MSPSS-Family subscale will be analyzed (example of item: "I get the emotional help and support I need from my family."). The reliability for the present study was excellent (α = 0.87 for test; test-retest reliability = 0.79).
Multidimensional Student's Life Satisfaction Scale-Family subscale (MSLSS; Gilman, Huebner & Laughlin, 2000) . In order to estimate construct validity of long version of the FAD, participants of pilot psychometric study (see subsample 1) completed MSLSS-Family subscale. The MSLSS is a 40-item selfreport measure which composed of items designed to capture the level of satisfaction across five distinct domains, i.e., family, friends, living environment, school, and self. The Family subscale includes seven items (e.g., "I enjoy being at home with my family.") which were rated on a six-point Likert-type scale ranging from 1 -strongly disagree to 6 -strongly agree. A total score can be computed by averaging all seven items (possible range: 1-6), with high scores indicating high levels of satisfaction with family. In the current experimental sample, MSLSSFamily exhibited a high internal consistency (α = 0.86).
3.3. PROCEDURE Subsamples 1 and 2 were recruited by a non-probabilistic convenience sampling. Subsample 3 resulted from a recruitment plan based on purposive sampling.
All studies have been approved by the Ethics Committee of the Department of Psychology, "Alexandru Ioan Cuza" University (Romania). Prior to collection of data, the parents or legal guardians of adolescents have signed an informed consent. For subsamples 1 and 3, responses were anonymous. For subsample 2, all completed protocols were coded numerically, in order to match the pairs of measurements required to estimate test-retest reliability of the FAD and MSPSS.
STATISTICAL ANALYSES
Statistical analyses were performed with SPSS 20.00 and AMOS 20.00 (IBM SPSS, Chicago, IL, USA). Means and standard deviations of short version of the FAD were computed and comparisons by gender were performed using Student's t-test for two-independent samples. A difference was considered as being statistically significant when p < 0.05 (two-tailed). For each significant comparison, Cohen's d coefficient was used to estimate the effect size (Cohen, 1992) .
In order to estimate parameters of confirmatory factor models, the maximum likelihood (ML) method based on variance-covariance matrix was used (Byrne, 2010) . In the present data set, univariate normality for each observed variable (i.e., item score) was evaluated by examining values of skewness and kurtosis. It has been suggested that values falling out of the interval [-1.00; 1.00] are problematic (Morgan, Leech, Gloeckner & Barrett, 2004) . Values of skewness ranged from 0.005 to 1.10 (mean = 0.25; median = 0.15). Only one item revealed a problematic skewness, i.e., greater than 1.00. For kurtosis, values ranged from 0.16 to 1.69 (mean = 0.88; median = 0.93). Of the 53 items, only 15 showed values of kurtosis ≥ 1.00. Taken together, these descriptive characteristics were considered as not indicating major problems with the normality of observed variables.
The statistical adequacy of the hypothetical metric models was evaluated using the following statistics which are based on the degree of fit between estimated and observed variance-covariance matrix: χ 2 , the standardized root mean square residual (SRMR), adjusted goodness-of-fit index (AGFI), normed fit index (NFI), comparative fit index (CFI), and the root mean square error of approximation (RMSEA). Since the value of RMSEA is sensitive to the misspecifications of the relationship among variables and it is accompanied by a confidence interval which provides an indication of the precision of parameter estimate, its use in applied research is strongly encouraged (MacCallum & Austin, 2000) . According to Byrne (2010) , a non-significant value for χ 2 , values as close as possible to 1.00 for AGFI, values higher than 0.95 for NFI and CFI, a value as close as possible to zero for SRMR, and a value lower than 0.05 for RMSEA are indicative of a good fit between the estimated model and input data. Following the methodological literature, it was considered that a value of RMSEA as high as 0.08
indicates an acceptable fit of a confirmatory factor model. Also, values for CFI ranging from 0.90 to 0.95 indicate an acceptable model fit (Hu & Bentler, 1998) .
RESULTS
Based on the corrected item-total correlation ≥ 0.30, between four and seven items were selected for each scale of the 53-item long version of the FAD (Table  1) , thus resulting a shorter version with 35 items. The selection was based on subsample 1. 
Note:
Next to each item is written the item number in the long version (k = 53 items), which was administered to adolescents. Boldfaced items were retained for the short version of FAD. Correlations ≥ 0.30 are shown in boldface type.
All retained items were subsequently subjected to a confirmatory factor analysis. The hypothetical metric model included seven first-order latent factors. The factors were allowed to covary. There were no correlated errors among the observed variables. The items were allowed to load only on one factor. It is desirable that the tables and images to be placed where they are comments about the content of the paper. Note: GF -General Functioning, PS -Problem Solving, CMCommunication, RL -Roles, AI -Affective Involvement, AR -Affective Responsiveness, BC -Behavioral Control. All boldfaced correlations were statistically significant at p < 0.001.
Although the seven-factor model had an acceptable fit, the high correlations between latent factors suggest a high psychometric and possibly conceptual overlap. As suggested by Ridenour, Daley, and Reich (1999) , an alternative model with two second-order latent factors was tested using scores on General Functioning, Problem Solving, Communication, Roles, Affective Involvement, Affective Responsiveness, and Behavioral Control as observed variables. The first latent factor (i.e., Collaboration) included Problem Solving and Communication. A second latent factor (i.e., Commitment) was set to load on General Functioning, Roles, Affective Involvement, Affective Responsiveness, and Behavioral Control. The factors were allowed to freely covary. The estimated model yielded satisfactory fit with the data: χ 2 = 66.46, df = 13, p < 0.001, SRMR = 0.029, AGFI = 0.936, NFI = 0.976, CFI = 0.980, and RMSEA = 0.080 (90% CI = 0.061-0.099). However, the loading of Problem Solving on Collaboration was not statistically significant (standardized = 0.86; p = 0.145). Furthermore, a negligible correlation between the latent factors was observed (standardized = 0.07; p = 0.233). Based on all these results, the alternative hypothetical model was respecified. Thus, only one latent factor (i.e., Commitment) was retained. The resulting model (Figure 1 ) also provided a satisfactory fit to the data: χ 2 = 30.01, df = 5, p < 0.001, SRMR = 0.016, AGFI = 0.944, NFI = 0.988, CFI = 0.990, and RMSEA = 0.088 (90% CI = 0.059-0.120). All loadings on the second-order latent factor were statistically significant (p < 0.001). This factor explained between 55% and 83% of the variance in observed variables (i.e., scores on General Functioning, Roles, Affective Responsiveness, Affective Involvement, and Behavioral Control). Based on these results, score on the aggregate scale (i.e., Commitment) was computed and retained for further analyses. (Table 3) . Test-retest reliabilities ranged between 0.61 (Behavioral Control) and 0.85 (Commitment). Internal consistencies were computed based on the sample used for performing confirmatory factor analyses. Test-retest reliabilities were based on a sample of 149 adolescents. For all subscales, the test-retest correlations were significant at p < 0.001.
Convergent validity of short version of the FAD was estimated by computing correlations between 35-item FAD scales and the MSPSS-Family and MSLSSFamily (Table 4) . General Functioning, Problem Solving, Communication, Affective Involvement, Affective Responsiveness, and Commitment scales revealed moderate or moderate-to-strong correlations with the MSPSS-Family, whereas the Roles and Behavioral Control scales showed lower but significant correlations with the MSPSS-Family. The correlations with the MSLSS-Family were weaker than the correlations with the MSPSS-Family. However, General Functioning, Problem Solving, Affective Responsiveness, and Commitment scales showed moderate correlations with the measure of family satisfaction. Note: For correlations with MSPSS-Family, N = 149. For correlations with MSLSS-Family, N = 242. All correlations were statistically significant at p < 0.001.
Girls scored significantly higher than boys on Communication scale (Table 5) , with a low effect size (d = 0.25). Instead, boys obtained a significant higher mean score on Behavioral Control scale, but the effect size was also low (d = 0.19). For General Functioning, Roles, Affective Involvement, and Commitment scales, boys scored slightly higher than girls, with no significant difference. For Problem Solving and Affective Responsiveness, the differences between girls and boys were negligible.
DISCUSSION
The aim of the present study was to evaluate the psychometric properties of a shortened version of the 53-item original FAD. Based on the responses given by a large sample of Romanian adolescents to the original version of the FAD, a 35-item short version was established and tested. Factor structure, construct validity, and reliability (i.e., internal consistency and test-retest reliability) of the FAD short version were of interest to our study.
Based on confirmatory factor analysis data, five of the seven first-order latent hypothetical domains of family functioning showed very high intercorrelations, these results raising the question of a factorial overlap. The results we have obtained do not firmly confirm the conceptual and psychometric interdependence of the dimensions posited by the McMaster Model of family functioning (Epstein, Baldwin & Bishop, 1983; Epstein et al., 2003; Miller et al., 2000) . Moreover, our findings do not fully support the previous studies conducted in North America (Kabacoff et al., 1990) and Western Europe (Roncone et al., 1998) . The results of our factor analysis suggest that a metric model with one second-order latent factor, i.e. Commitment, fit the FAD slightly better than a model with seven first-order latent factors. Additional research should address the validity and clinical utility of Commitment scale.
However, the initial seven-factor model had an acceptable fit, despite high correlations between latent factors suggesting a psychometric and potential conceptual overlap. All seven hypothetical constructs tapped by the 35-item version of the FAD partially overlap with but do not confound with other relevant family-related constructs, such as perceived social support from family or satisfaction with family life. A similar pattern of construct validity for the aggregate Commitment scale emerges. More research is needed to clarify internal validity (i.e., factorial structure) of the FAD.
CONCLUSIONS
To summarize, the present study provides preliminary support for the psychometric value of a short 35-item version of the FAD, as a culturally appropriate measure of perceived family functioning among Romanian adolescents. To the best of our knowledge, we conducted a first study focused on FAD among Orthodox Romanian adolescents. However, our study is limited in its focus on Romanian Orthodox adolescents living in urban areas. More demographically diverse samples of Romanian adolescents need to be considered in future investigations. Furthermore, we planned to conduct future studies relating the perceived family functioning among Romanian adolescents to other relevant variables, such as parenting styles, adolescent-parent attachment styles, selfreported quality of adolescent-parent relationship or subjective well-being.
